An infectious recombinant equine arteritis virus expressing green fluorescent protein from its replicase gene.
Thus far, systems developed for heterologous gene expression from the genomes of nidoviruses (arteriviruses and coronaviruses) have relied mainly on the translation of foreign genes from subgenomic mRNAs, whose synthesis is a key feature of the nidovirus life cycle. In general, such expression vectors often suffered from relatively low and unpredictable expression levels, as well as genome instability. In an attempt to circumvent these disadvantages, the possibility to express a foreign gene [encoding enhanced green fluorescent protein (eGFP)] from within the nidovirus replicase gene, which encodes two large polyproteins that are processed proteolytically into the non-structural proteins (nsps) required for viral RNA synthesis, has now been explored. A viable recombinant of the arterivirus Equine arteritis virus, EAV-GFP2, was obtained, which contained the eGFP insert at the site specifying the junction between the two most N-proximal replicase-cleavage products, nsp1 and nsp2. EAV-GFP2 replication could be launched by transfection of cells with either in vitro-generated RNA transcripts or a DNA launch plasmid. EAV-GFP2 displayed growth characteristics similar to those of the wild-type virus and was found to maintain the insert stably for at least eight passages. It is proposed that EAV-GFP2 has potential for arterivirus vector development and as a tool in inhibitor screening. It can also be used for fundamental studies into EAV replication, which was illustrated by the fact that the eGFP signal of EAV-GFP2, which largely originated from an eGFP-nsp2 fusion protein, could be used to monitor the formation of the membrane-bound EAV replication complex in real time.